INTRODUCTION
Mucopolysaccharidosis Type VII (MPS VII) is a lysosomal storage disease caused by a deficiency of the enzyme, b-glucuronidase. 1 It is generally a fatal, progressive, and degenerative disorder that has a wide variation in phenotypic expression. Clinical features commonly seen include hepatosplenomegaly, coarse facial features, and dysostosis multiplex. 2, 3 There have been reports of neonates with MPS VII presenting with nonimmune hydrops fetalis (NIHF). 3 -5 These patients had generalized skin edema and other clinical manifestations commonly seen with NIHF as well as features associated with MPS VII.
Ascites in the neonate without other concomitant abnormalities associated with NIHF is referred to as isolated neonatal ascites. 6 Infantile sialidosis, Salla disease, GM 1 gangliosidosis, and Gaucher disease are lysosomal storage diseases that have been reported to present with isolated neonatal ascites. 7 However, we are aware of no cases of MPS VII presenting with isolated ascites in the neonatal period. We recently observed a case of MPS VII that presented to our neonatal intensive care unit with isolated ascites as the dominant clinical feature. Initial diagnostic evaluation revealed no obvious cause for the ascites, but follow-up examinations and laboratory evaluation confirmed the diagnosis of MPS VII.
CASE REPORT
A 22-year-old, gravida 2, para 0101, A + serologies (negative), African-American female with limited prenatal care presented to our Emergency Department at approximately 37 weeks' gestation with vaginal bleeding and abdominal pain. A fetal ultrasound revealed a male infant with marked ascites. The liver had a blunt edge, and the length was 58 mm (normal 45-58 mm). The abdominal circumference was 6.5 SD above the mean for the gestational age. Other findings on the ultrasound included scrotal ascites and moderate dependent edema on the dorsal surfaces of the feet. There were no other signs of skin edema, effusions, or heart failure. Due to the anticipation of a difficult delivery, in utero paracentesis was performed to decompress the abdomen. Approximately 50 cm 3 of ascitic fluid was removed and an analysis revealed values reflective of both an exudate and transudate. The Gram stain and culture of the fluid were both negative.
Despite the prenatal decompression, the fetus' abdomen remained large and a cesarean section was performed. The delivery was unremarkable and the APGAR scores were 9 and 9 at 1 and 5 minutes, respectively.
On physical examination, the patient was afebrile, had stable vital signs, and weighed 4883 g. Abdominal and genitourinary examinations were significant for massive abdominal and scrotal ascites with bilateral inguinal hernias ( Figure 1 ). No hepatosplenomegaly was appreciated. Lower extremity nonpitting peripheral edema was noted with no other abnormalities seen ( Figure 1 ). Both the cardiac and pulmonary examinations were within normal limits with no signs of respiratory distress. Skin examination was unremarkable.
Laboratory evaluation on day of life 1 included a normal complete blood cell count with a peripheral smear that revealed no abnormal inclusions or vacuoles. Chemistry profiles were within normal ranges and hepatic profiles revealed no significant abnormalities. Urinalysis was normal and TORCH studies revealed no evidence of congenital infection. The mother's and infant's blood type was A + with negative direct Coombs test.
Perinatal/Neonatal Case Presentation
Plain film views of the chest were normal with no bony abnormalities. Computed tomography of the abdomen and pelvis revealed abdominal and scrotal ascites with no other abnormalities noted. A voiding cystourethrogram demonstrated no evidence of bladder perforation, posterior urethral valves, or any other anatomic abnormalities.
The patient was given no treatment and was observed for several days. Normal urine output was demonstrated and full enteral diet was tolerated. Repeat laboratory studies were obtained on day of life 4 and were similar to admission laboratory values. A diagnostic paracentesis was performed on day of life 6 after the neonate had been on a full enteral diet for several days. The ascitic fluid again demonstrated properties of both an exudate and transudate and was not consistent with chylous fluid. A Gram stain and culture of the fluid revealed no organisms.
The infant demonstrated a minimal decrease in both the abdominal and scrotal ascites and was discharged on day of life 7 weighing 4642 g with a tentative diagnosis of idiopathic neonatal ascites.
Further outpatient evaluation revealed normal growth and development for the first few months of life with complete resolution of the ascites. Laboratory evaluation continued to demonstrate no significant abnormalities. However, the infant began demonstrating signs of developmental delay by 6 months of life. A magnetic resonance imaging (MRI) of the brain was performed, demonstrating normal brain formation with normal basal ganglia density for age. However, cystic periventricular leukomalacic changes were present and distributed symmetrically involving all the deep white matter of the frontal and parietal areas. Urine was tested for sialic acid and was measured to be within normal limits. Serum chromosome analysis revealed a normal 46, XY male. Unfortunately, the patient was lost to follow-up and did not return for evaluation until he was 27 months of age despite numerous attempts to contact the family.
Physical examination at 27 months demonstrated coarse facial features, macrostomia, a broad filtrum with smooth upper lip, and mild hypertelorism. There was relative macrocephaly with a head circumference of 51 cm (75-90%), a length of 81 cm ( <3%), and a weight of 12 kg (25%). There were no gross ophthalmologic or hearing deficits noted. The extremities demonstrated thin fingers with no evidence of brachydactyly or thickened bony areas. The abdomen was remarkable for an umbilical hernia with no evidence of hepatosplenomegaly. Cardiac and pulmonary exams were normal. Genitourinary was significant for healed scars from prior surgery with no scrotal edema. Developmental and neurologic exam revealed an ambulatory child with significant delay of fine motor skills and speech. The patient was able to follow simple verbal and visual commands. He had a marked deficit in language development and his level was comparable to that of an 8-month-old child.
Plain views of the spine demonstrated abnormalities in the thoracolumbar region. The L 1 vertebral body was small and posteriorly displaced with deformities noted in L 2 and L 3 . Scoliosis was present and concave to the right at the level of T 8 -T 12 . The iliac wings were abnormally shaped and the femoral heads demonstrated delayed ossification. Plain views of the skull showed an enlarged sella turnica.
Laboratory evaluation of lysosomal enzyme screening panel demonstrated a b-glucuronidase level of 5.8 nmol/mg per hour (normal: 363±85.1) from cultured leukocytes, confirming a diagnosis of MPS VII. 8 
DISCUSSION
Neonatal ascites may be part of the spectrum of NIHF or can present as an isolated finding. NIHF is a fetal condition that can be diagnosed by ultrasound, demonstrating generalized skin edema of >5 mm with two or more of the following: ascites, pleural effusions, pericardial effusions, or a thickened placenta of >6 cm. 9 However, isolated neonatal ascites may present with peripheral edema and hydroceles but lack the other properties of NIHF.
The most common causes of isolated neonatal ascites involve anomalies of the urinary tract. 10, 11 Many pathological processes cause isolated neonatal ascites; however, a significant percentage of cases never had a cause identified despite extensive laboratory tests and radiological studies. 10 A review performed by Machin et al. 10 examined 146 cases of isolated neonatal ascites of which 6% had no identifiable pathology and was therefore considered to be idiopathic.
There are case reports of lysosomal storage diseases presenting with isolated neonatal ascites. 7, 12, 13 Most of the infants presented in these reports had a positive family history for the disease or a maternal history of unexplained abortions or still births. In contrast to our case, the infants possessed at birth other previously reported characteristic features of their syndromes, and had a rapid degenerative clinical course. MPS VII has not been mentioned among these diseases and has only been reported in cases involving NIHF. To our knowledge, this is the first case 3, 17, 18 From prior reports, it is clear that there is marked variation in the phenotypic expression of the disease. 3 The patient presented had ascites and inguinal hernias but demonstrated no other findings at birth to support a diagnosis of MPS VII. However, at 27 months of age, there were features present that clearly demonstrated the syndrome. This underscores the importance of follow-up examinations in neonates with idiopathic neonatal ascites.
Inclusion of MPS VII in the differential diagnosis for isolated neonatal ascites is of great importance. Potential treatments, including bone marrow transplantation, adeno-associated virus gene transfer, or enzyme infusion therapy, can be performed to prevent long-term sequelae.
14,15 MPS VII is an autosomal recessive disease with a 25% recurrence risk for future pregnancies. Therefore, genetic counseling can occur earlier with a rapid diagnosis. Prenatal diagnosis in the first trimester of pregnancy can also be offered. 16 Patients with MPS VII demonstrate by early adulthood a significant degree of glycosaminoglycan storage within neuronal, glial, and leptomeningeal cells. 19 Neuroimaging commonly demonstrates delayed myelination, atrophy, hydrocephalus, and white matter changes. Atrophic and white matter changes tend to occur earlier in patients with MPS VII. In our case, on reevaluation of the MRI that was performed at 6 months of age, the findings were consistent with a diagnosis of MPS VII.
